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J 






ojlJU Olya*j .JU- jj^jdl ill-Vl ^IOpVI <j iljlij 

j^JiU ^^Ul x* Uip jjxS"jdl ill- VI 



\\k\ 



iL. 
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_*» yjl L-~JL*Jl 3 «M j 



AiJJl J i«JLsMiJLi c/^jJlj olJb^lj j^j-^U OjsiJl flJl* c~-^at 

UjsilJ Jjjdl iU^I ^ ^LiSc. (SUN) c/Wollj *i»l Jb-^Jlj jj^U 
io_^l ^.a* £>_)_}$*• 4i^ip Jl ^bj ^JJ! ( I U P A P ) A-AjJaJtj 4X»*Jl 
^jiLiTl i-ilji^j iJiJo-Jlj i_^*Jl Lxj^aIJ 4y»j_i]| o>JlJI *J Lfliij 
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iJUa/jllj vIlVl oUJJb o^L,l_L> i-jJL^^I ij±:U OjJ^ JlSj 

(lUPAP) VjJsdlji^wJl UijJJU J>aJI MY, . 

(iUPAC)A i iJ ! dlji>«Jl ^U^SUJ JjjJI il^Vl- 

(ISOJjyUjLl iJjjd! ijii! _ 

. <LpLWjj 4 ; a..U7 olJLAj iljjstj 
<\^r ^y> £J°$o Jl <*-$i! e-L^ SjALiib a-j_jjJ1 aAJJI *^jf -L^p JLJj 
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i-»tji ( *Lo-SC!lj Ujj-iJlj oL^L^I ) Vi ^l p^l ^^ ^/r' 

jiSLi ^1 pJl*Jl ^j t <«9U- frL«-53lj IkjJdij dU^Ljl pip Jj i*U 
. i^JLJl ibsOij ^j^jj-di J^f J oIjLp^JIj j_^l o-^* pi-x^-,1 l&i 

^Jp ijjjJl Js>UJVlj jj^pb *-*Jj^-' ,>* *»tJl**lwil ^^Qiwl (^ p|jjj*i/l _ \ 

•Js^iiJ £• ( dii> cHj Wj ) 5->ix*il irfyJi utjjJ-l ^ J^&J! _ f 
•^ ui>.| .S^ J j^Ju- J AiUJl *^1 f j^j t -^J L. U,T 
Sjj^l XpVI 4 ipUaJl oVlj ijjJLJl U£J| J a} uJjiL j& ^ 
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LLa4 ( . . _>• i J i I) Ejlixil <Lo _xJI ijl>tAl ^-ijJ-\ *lJi>c^l _ i_> 
^yjl <JJ-1 Jci~ jt Jp ( c, b, a ) v^AJl *~>-Vl ojjsU 

res' (. Ji-UU ^ JJU ) ( j&ot LoU^jJ ^Jl AjA^ljt oJb^jii *— 4 j-« 

. jU";o Lj*j jj-x*u Ail* ( . t v t J d - > (Ji* ) <t*l^-L) jJbj 

■ jW 
,kJbj <yXS\ i>b£}\ J -Uji *4-< *-^jj A>*1« Jp JUl j^3l j*i ~ J 
a^jp.\ &>j±J Jsu-jXc Jp J),jJl yj\ }~HJ ■ ^M^ 1 J ( ^ ) J^ 1 

. saJUU Ulii iyjl pJla J ci>~- Jij . i~Ji*Ji iU53lj ^j-^ 
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iju\j ^-J>jj>^, ( i JL*S}\j\ { Jby~A\j\ ^J>^>. J\ ) yj\ JjU-i j£-*j - J» 

L^Us^aii J tijijJl £jy-}j$\j £Ju*£}\j OiJi>-jJlj jy>Ji\ Jp ^Jl lift 
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aUoj <oL ( Coherent System of units ) olJb^-pJ Jajljdl *>UaJl iJyu 

SjSjJ-S j>>\j£> ii^/jb A5ja1I <L«^L-Vl ^iJo-jJl ^jA is«U- <&y*J~ ,Jp ^^J 

l^ cl>Uzi*jf ( base units ) a_^L*I olJb-j .kil^ii #UaJl ,jj^j 
sJ> -j^j . If. *jj^>- iit^* o!i ji A^LuVl olA>-jJi oJUL c-»Lic-Ui« J* 

: Ji U ,JiJI 

^aliS3lj JjlaJi olas-j ( y> J ( SI ) i^L-Vl Ola>jJJ JjjJl pU»J! (^) 

, SeLgoNl S-Li) silil V»i^( *j!_r^-l ^fJ^U <y^ j^^' jW^b iVJ-^Ij 

Jil «. i^Lidi olJb^Ji Jp ^i ( o iJ ^ ) oIjl^jJI j»Ui; ( f ) 

JdL. » £jVl olJb^Jl Jp ^1 ( f ^ *J f ) olJb-pi f UaJ (fcj) 

, 4 k'.tdU 

t* — */ 

Ji\ t ^Jt oia_s^Jl Jp ^-JJ J_«L£J! cjIjls-^JI »Uij (_*-) 
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ol~b-jJl jp ^j-riJ ( Derived Units ) £2x^11 ol-U>-jAJ J,j-l!l pUaJl ( Y) 
JjJaU i*AI olJb-j Jp ^1 ( JLjti {\y>r j^^uJl ) *t» -*r ^ f Uai (?) 

Jtii UcLa C~>\J&-ji uij -J>- ^ pUiJ a-n^J j»Uaul! IJU> blJiiolj 



** 
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1 - Base Units (SI) : 



5-JjjJI iw-L-Vl olJb^Jt : %] 



Quantity 


Name 


symbol 


yj\ 


iJt>-jj| ph^l 


LSi\ 


length 


metre 


m 


f 


J^ 


J>JI 


mass 


kilogram 


kg 


£* 


f^A* 


ilsS3l 


time 


second 


s 


&> 


ol* 


o*$ 


elect, current 


ampere 


A 


f 


jW>l 


^U^JljUl 


temperature 


kelvin 


K 


a 


^ 


ijlji-l <>ji 


amount of substance 


mole 


mol 


df 


<3j* 


SiU.1 *j*s 


luminous intensity 


candela 


cd 


■J 


*LxJ 


iJj-^ul JJLlJl 



u 
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,dfl t ^ < P Y isliaJJ jwukJl Oii>uJ.I Jy UUil Jlj^ A1 jj^j^! Sji -^ 

( SJb£ll «JbM| ) •l J ^JL53l (Y) 
ik? ^j ■ Protot yP e Kilogram « ^jj^Jl JjjJl ^I^JlJkJI i ikS" 

( ^1 SJb-j ) iJli]| (V) 
Sji j* vl>*Ji! ^UJftU »jjp * \ A Y ir ^ , VV • <J &J* ^JUl -^1 

• ( kj*^\ ) 

{t ;U^i J Ldu^-j)^Vi(i) 

Oh jl^ jft^t- uvflL J ^t lil ^JJl J^\ jl^ ijUIl uill 

v "M ♦ x Y tSjLJ «>* U~> ^^ -A>-b> al -* W^ 4^' ^ ^ 



\Y 
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( •J - A' **v* ' aJ *~J ) 0*^1 (°) 
( SaU! t*£ SJi^j ) J^il («\) 

( s»U*yi SJui »Jp-^ ) aLoiUI (V) 
\ M Tto laiuj tzJ-j s+s*£\ ixS%}\ IJj* hrji jut £y*[ *_JL. -^11 



\r 
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II - Derived Units (SI) : 



JJjJtJ! Ifcill cj\Jo-J\ : Utt 



Quantity 


Name 


symbol 


j*J\ 


oO^-jJI jv—J 


i~*A\ 


plane angle 


radian 


rad 


iSJ 


jlplj 


) 


solid angle 


steradian 


sr 


Slj^KM 


ilJU*l 


<*-***^- 4jjlj 


frequency 


hertz 


Hz 


> 


^J* 


«/ 


force 


newton 


N 


6 


U^ 


iji 


pressure 


pascal 


Pa 


I 


JtfL,L 


1»«,^ 


energy, work 


joule 


J 


Jj»- 


Jj>=r 


oLW_ JJ^i 


power 


watt 


W 


Uj 


ilj 


oj Ji 


quantity of electricity 


coulomb 


C 


J* 


f A* 


f\jj^S *~mS 


electric potential 


volt 


V 


ij> 


Ui 


Ji>j$S Xpr 


capacitance 


farad 


F 


u 


ab»» 


4a**j 


elect, resistance 


ohm 


n 


jyfjf O 


P ! 


<jL> j^? AUjU* 


conductance 


Siemens 


s 


>" 


>*- 


■U.../-'j-« 


mag. flux 


weber 


wb 


jtJ 


jiJ 


Lr _J a ^. ( _ r ij 


mag. flux density 


tesla 


T 


CJ 


!>LJ 


^■...b'.Rli j^^l *»li^ 


inductance 


henry 


H 


—ft 


i£r* 


^^ui^- 


luminous flux 


lumen 


im 


*J 


I^JS 5 


tyj-^ tr^ 


illuminance 


lux 


Ix 


^ 


^ 


*l^i<ii*."i 


activity 


becquerei 


Bq 


^k 


JiJj^ 


^UJI-Ui; 


absorbed dose 


gray 


Gy 


a*- 


<^lrr 


< .^:.f i>pU_i! if/r 



u 
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III - CGS system : 



& ->■ y oiJ^j : Udtt 



Quantity 


Name 


symbol 


yj\ 


sJl>-jJI (»— "[ 


U&l 


length 


centimetre 


cm 


r - 


J~ 


J>Jl 


mass 


gram 


g 


£ 


^yr 


Sbfll 


' time 


second 


s 


ii< 


U5 


^' 


force 


dyne 


dyn 


ui b 


Oi^ 


Zy&\ 


energy 


erg 


erg 


& 


<r,l 


tfUaJl 


viscosity 

i 


poise 


P 


y 


i!* 


A>-5jUl 


kinetic viscosity 


stokes 


St 


o- 


uJbMMI 


JLSjJ-l *>-_jjJJl 


acceleration (free fall) 


gal 


Gal. 


> 


J^r 


Uiliill il>«JI 



S6 
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IV - Other units of Interest : 



4 ,!. f i.aX w <i iSj^i Ol«i*"j " L«ui j 



Quantity 



Name 



symbol y)\ SJs-jJl ^1 



i^$3l 



plane angle 


degree 





£ 


**v* 


i^ ijlj 


plane angle 


minute 


/ 


/ 


iiJi 


if-a Aylj 


plane angle 


second 


;; 


II 


"Ljlj 


iyi^ 4jjlj 


time 


minute 


min. 


ii 


*2ji 


!>0 


time 


hour 


h 


a* 


apL> 


u-v 


time 


day 


d 


C* 


*Jt 


<>o 


volume 


litre 


1 


J 


^ 


«->o- 


mass 


ton 


t 


> 


■J* 


a5 


mass 


a. m. u. 


u 


j i! j 4jjS 5Jb5 oJb-j 


ik? 


energy 


electron volt 


ev 


j! 


Jaii djJ33l 


iiib 


length 


angstrom 


A 


t 


>>jjli>vil 


J> 


area 


bam 


b 


jjL 


jjL 


«i>-L~« 


pressure 


bar 


bar 


k 


k 


W 


pressure, standard 


atomosphere 


j atm. 


fr 


iSST 


(JjLt Jajuv« 


quantity of heat 


calorie 


cal 


J**" 


j- 


ej\j>- 4m*S 


activity 


curie 


Ci 


iSjjS 


<Sjj* 


l io» 


expcteure ( x,-y ) 


roentgen 


R 


J 


Cf&J 


^UJI ^^ 


absorbed dose 


rad 


rad, rd. 


*lj 


alj 


4sti&£ **/r 



n 
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Ui>a3i JU£)I JJL? ( \ ) 

SJw-^Jl J <La£U <Ui-bdl i*-JjJI t—"^ Jvl>*J *s*ijs^ V>-S3l JiX _ 

: dDS Jli* . I,- a— .ill 
( jiyk 55^*^ i^I ) 3* M « x r = (^) AijJl 

( Jy>- ^U ^1 ) Jj>- Y • • = (It) iiUaJl 
, \,B«= yjljS3l jL^Jl J-»U-» 

LgJL- jf o^iJl v,-^. ^L. jjji • 77 4 " 77 t + 77 Jl*j ^^1 
• uF-Ja^lljf ^jLj^I J^>JJ ^_>. t j £ Jiy 4 JiUclljf 

( jJaii ^' ) Jaii Y JUb_) ( UJj-j ^.y^ ^ ) J>jj 
W 
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( ipLkJl J i^U-j ) 1~*IJ\ oYsUil i>\z£ (T) 

>->- P . ^+ f 

' -^ P c ^ / P t -1 

: JiL Jlta . .aj.j9.aU i _ rr xL Ujclp 

P ' 

^K(^/Y) r Pb;T 

(--^)/P 

-J- — 1 1 

<'--)/(--P> ^-P 

W — /P 

4*UaJ| J ivsUj ^-IjiVlj Jilil Jai-I W f lOiwJ J-^ 

iJUl ii^Jl J±a Jj _ 
jl {X / ( %|J --^)J» Y } U- 
{i^ / (j)-^~ } ^ 



U 
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r 
iw*JL U^lipUwjf i-^l jj-5 ^^" - 

( r- ^ ) c T " > • 

( ^ c5b r M • 

( iJl^U ^ ) £» i ^ Ji ( V^J^ l> ) ^ ^ f ^ ^ 

^f ) U u Jl* J; ( ■>!> j/^J^ ) *-» A* M* ^ ^J 
/ ^ Jli J* ( v^ 1 J v^i J J^- ) ^ / ^ / p— J& Vj 



*-.*. .j!^ 






\^ 
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( , ) ^ iijtjJ] iOUJI _ 

( ♦ , « ) aj^jJI 
J^ Jo 1 -^ v>* y*^ J* iWaJJ (X) i,^U]| ^jii^J _ 

Am 

Yvr, W \n jf 

,_ < tvr,\o ) x ^i ji 

i Y \ Vn Ji* . oljLil ^t £^.j Oji 
e i Y \ vrn , JUi . i^LJl ^lijVl wtUi j J>-jg Vj 

jLJl Jp JjL- JJjtf ft^jJrl J oljJUl iJip *^ Jl jJi ijojl v_j^j _ 
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* T 15 LL« jU-J 1 JS- SfiS- jJjS jjt}\ iJu- w-x& - 

Jl (jjJU JJjS * jl - _>f + ejLi^/l pj>jj ^—Jr 1 <>«-^ J^ - 
J* iJVJlU ( . ) iki n-^j £° ' TT i - TT t * TT Ji* jL-Jl 

,a ./»il 

(-) fc»jJl SjLil Ll^J ^b N jy^-Jlj JjLf^V 1 ^ U ^ " 



T> 
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4JL jJ}\ CjLo^3l j jAj 



Space and time 








crib a&i 


space coordinates 


x,y,z 


t'o" 


'u- 


Ot&l cjUUlp-! 


position vector 


r 




\J 


«-^J.I 4»w 


length 


I 




J 


J> 


breadth 


b 




0* 


«>J* 


height 


h 




I 


pUjjI 


radius 


r 




<y 


Ja* t-,tv<»q.'i 


thickness 


d,5 




t 


£Ui — vLL~» 


diameter 


d 




ii 


^^Li 


element of path 


ds 




Li * 


^L«U f^S> 


area 


A,S 




lT 


i>Lj 


volume 


V,(v) 




c 


(t-?* 2 *- 


plane angle 


afi 79 ip 


a £7 


e cp 


*ir~-» <jjU 


solid angle 


£1,0) 


n 


, 0) 


M-o-***^ ^dJU 


wave length 


X 




X 


A^ll Jjk 


wave number 


<7 




<T 


ufrjll *J*>I 


wave vector 


or 




Or 


^y^-jll 4>«d.l 


attenuation coefficient 


a 




a 


J^AjXJl J-«U^ 



Yt* 
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i-Sj^jiil oL»£Jl jj>j ^t 



phase coefficient 





P 


jjkJ' J^U. 


propagation coefficient 


7 


7 


jLiSNl J.U. 


time 


t 


ii ' J 


<>o 


period 


T 


e 


1>J* 


frequency 


v,f 


O i V 


»jl 


angular frequency 


0) 


to 


j^jSi Wjj 


relaxation time 


T 


T 


*U-jUVl ,yj 


damping coefficient 


8 


8 


JL*>«l3l ^Uuw 


logarithmic decrement 


A 


5 


c^iJ^I u* 8 ^ 1 


velocity 


U, V 


L 


4*y~Jl 


angular velocity 


to 


to 


i,yi iPjJi 


acceleration 


a 


i 


il>«* 


angular acceleration 


a 


a 


Aj_jlj "d^c- 


acceleration of free fall 


g 


- 


i-^ijVl irf*^"' <l»«* 


speed of light 


C 


_p 


*j^aJ! "^ /-" 


Mechanics 






ISL'LS^. 


mass 


m 


il 


;k£ 


density 


p 


J> 


iiliS" 


relative density 


d 


^0 


5 ;h\iS 



Yi 
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Sji^SJi oL»£)l jfj gte 



specific volume 


V 


reduced mass 


JJL 


momentum 


P 


angular momentum 


L 


moment of inertia 


1 


force 


F 


torque 


T 


weight 


w 


moment of force 


M 


pressure 


P 


normal stress 


a 


shear stress 


T 


gravitational constant 


G 


st'rain 


£ 


modulus of elasticity 


E 


modulus of shear 


G 


Bulk modulus 


K 


poisson ratio 


V,v 


viscosity 


■n 


friction coefficient 


v 



.c 




i/y 1^*" 


p- 




y^ ibs 


z? 




4Sj>- a-aS' 


^ 




i_jlj SSVp- LaS 


<L. 




Jj\i j_^ai p)c 


£> 




y» 


J 




(Pfj* 


j 




ijj 


J* 




5ji!l f jp 


u^ 




Jai^j 


cr 




(^iU iLf>-l 


T 




u** ^U^r' 


£ 




ioiU-l c-jli 


e 




Jl**( 


rf 


ijj*D ( £JJJ ) J*U* 


^ ' 


(^ 


) i^UiJl J*u« 


c f 


<L»j»J-l ijjjll jULiw 


V 




U J^UJ Amm) 


*) 




^rjjJ 


M- 




illSto-l J.U. 



Yd 
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!ubijj}\ Ct l .t.'sil jyj ^ 



surface tension 


7, o- 


o 


u^ 3 -"^* 


energy 


E,W 


It 


Silt 


potential energy 


V 




*-»»_> i*U» 


Work 


W 




J^ 


power 


P 


oi 


t»-A* 


efficiency 


11 


T) 


;«.Lo? 



Molecular physics 






4jjy>-Uij^ 


number of molecules 


N 


b 


oil- -J~\ iOP 


density of molecules 


n 


3 


oli^M X\iS 


Avogadro's constant 


N A 


I'j 


jj&rjfl *** 


molecular mass 


m 


i) 


s^jJLJ ikS" 


average speed 


c,u < c>, 


< U > £_ 


<Ua**v^» l&j** 


mean- free- path 


1 


J 


J-\ jLJkl Jk*JtZ* 


velocity distribution function 


f(c) 


(O* 


toiU^. 31 j*jj_jj *Jl* 


thermodynamic temperature 
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J 


iilkll SjljJ-t ir -p 


Boltzmann constant 
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liUjJj; OjIj 


molar gas constant 
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I 
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characteristic terriperature 
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Debye temperature 
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t^L-s Sjlj^ hrj* 
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Thermodynamics 






i jij>" iSwiliUi 


quantity of heat 
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work 
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thermodynamic temperature 
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<uA1m ojlj>- *>■>» 


Celsius temperature 
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linear expansion coefficient 
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a 
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thermal conductivity 
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SjPjJi ojlji-l "U— ~i 


Electricity and Magnetism 
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charge density 
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Radiations 




radiant energy 


Q 


radiant flux 


<E> 


Stefan- Boltzmann constant 


cr 


emissivlty 


e 


luminous flux 


*v 


luminous intensity 


1 


refractive index 


n 



Acoustics 

velocity of sound O 

velocity of longitudnal waves c, 

velocity of transverse waves C { 

group velocity c g 

dissipation factor . 5 

Atomic and nuclear Physic 
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uw 


i>uL« iilk 
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x-iv» ^jAJ 
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wT 1 


ijjjsil SjlJJI 


j 


jL-SmI jUU-" 



OUJws 

c- <Uflytl \ I r-ljj> Vl <&j~* 



nucleon (mass) number A 

proton number (atomic) Z 

neutron number N 
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elementary charge 


e 




jj^OJ il 0>wi 


electron mass 
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il 


J.J&W! 4Jb5 


proton mass 


m 
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j_jyjji <kS" 


neutron mass 


m 

n 




Oj jy~' *" 


meson mass 


m 

IT 


ii 


IT iJ Ujjil ilif 


Plank constant 


h 


h 


. &% C~>tf 


principal quantum number 


n 


J 


^UV* ^1 i-Ull 


orbital quantum number 


L 




^jUdJ ^^t jJuJ! 


Rydberg constant 


R 

■3. 


J 


?-jjJLilj wju 


nuclear radius 


R 


J 3 
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Bohr magneton 
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J 1 
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g- factor 


g 
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larmor frequency 
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mean life 


T 


T 
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cross section 
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scattering angle 
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Element 


( At. No ) 


symbol 


>^JI 


y^ijJl 


Actinium 


89 


Ac 


C-S 


p^f 


Aluminium 


13 


Al 


J 


f."r-^' 


Americium 


95 


Am 


-a 


{J~tS>\ 


Antimony 


51 


Sb 


O-j 


j j t ...I) 1 


Argon 


18 


Ar 


fr 


Oj>>-jt 


Arsenic 


33 


As 


j 


j^jj 


Astatine 


85 


At 


c- 


J^jU*^I 


Barium 


56 


Ba 


L 


piA 


Berkelium 


97 


Bk 


^ 


fA 


Beryllium 


4 


Be 


^. 


p^ 


Bismuth 


83 


Bi 


y 


Cyjj 


Boron 


5 


B 


v_j 


JjJJi 


Bromine 


35 


Br 


y. 


fJj! 


Cadmium 


48 


Cd 


jS 


fj~uS 


Calcium 


20 


Ca 


\s 


prJtf 


Californium 


98 


Cf 


•J6 


r_?^AA^ 
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Carbon 


6 


C 


/J 


^JiJ^ 


Cerium 


58 


Ce 


<_r" 


fas" 


Cesium 


55 


Cs 


>* 


(Jij" 


Chlorine 


17 


CI 


J* 


jjiS 


Chromium 


24 


Cr 


J 


fjj 


Cobalt 


27 


Co 


J* 


isJjjS 


Copper 


29 


Cu 


C 


U"^ 


Curium 


96 


Cm 


f 5 


V-JJp 


Dysprosium 


66 


Dy 


■ww— 


{JUJj^-i* 


Einsteinum 


99 


Es 


Oi 


r^ 


Erbium 


68 


Er 


Ji 


fjsijl 


Europium 


63 


Eu 


l —i 


("JsUJji 


Fermi um 


100 


Fm 


r 5 


t**J 


Fluorine 


9 


F 


J* 


^ 


Francium 


87 


Fr 


J 


fj=-i^ 


Gadolinium 


64 


Gd 


•^r 


»^_JoL>- 


Gallium 


31 


Ga 


U- 


(^ 


Germanium 


32 


Ge 


jr 


pek^ 


Gold 


79 


Au 


h 


< &i 


Hafnium 


72 


Hf 


i_aa 


»»JLaA 
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Helium 


2 


He 


cf 


pj> 


Holmium 


67 


Ho 


J* 


pA>* 


Hydrogen 


1 


H 


Jj 


UiWJ-i* 


Indium 


49 


In 


JU 


pi^i 


Iodine 


53 


I 


iS 


J Ji 


Iridium 


77 


Ir 


_u 


pi^ji 


Iron 


26 


Fe 


C 


-UJl^ 


Krypton 


36 


Kr 


tf 


<j>~^ 


Lanthanum 


57 


La 


V 


(ytJV 


Lawrencium 


103 


Lr 


J 


fJr-OL^ 


Lead 


82 


Pb 


j 


^U-j 


Lithium 


3 


Li 


CJ 


pr^ 


Lutetium 


71 


Lu 


J 


priP 


Magnesium 


12 


Mg 


L. 


fJr ^« 


Manganese 


25 


Mn 


u* 


j*S- 


Mendelevium 


101 


Mv 


>,,a'i» 


f^«iJ-U^ 


Mercury 


80 


Hg 


Ji 


JA) 


Molybdenum 


42 


Mo 


r 


p^J*-* 


Neodymium 


60 


Nd 


j^ 


A^flJSA^j 


Neon 


10 


Ne 


^ 


j^" 
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Neptunium 


93 


Np 


w-w 


friyr 


Nickel 


28 


Ni 


J 


J^ 


Niobium 


41 


Nb 


*"~"?^ 


&ZJJ 


Nitrogen 


7 


N 





UFrjJJ 


Nobelium 


102 


No 


y 


(yky 


Osmium 


76 


Os 


'y 


p^J E 


Oxygen 


8 





f 


u^ 


Palladium 


46 


Pd 


jlL 


pi J ^i 


phosphorus 


15 


P 


j» 


JJiff uri^ 


Platinum 


78 


Pt 


<y. 


jjjT5t 


Plutonium 


94 


Pu 


^. 


ffcbi^ 


Polonium 


84 


Po 


j*. 


piy 1 * 


Potassium 


19 


K 


y. 


p^-^y. 


Praseodymium 


59 


Pr 


LTi 


fJs^Js-Lrf 


Promettiium 


61 


Pm 


r- 


fJS^Jji 


Protactinium 


91 


Pa 


oSL 


pr^J^i 


Radium 


88 


Ra 


^ 


(y.*j 


Radon 


86 


Rn 


y 


A^b 


Rhenium 


75 


Re 


V* 


P^ 


Rhodium 


45 


* Rh 


j* 


pA'J 



ri 
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Rubidium 


37 


Ruthenium 


44 


Samarium 


62 


Scandium 


21 


Selenium 


34 


Silicon 


14 


Silver 


47 


Sodium 


11 


Strontium 


38 


Sulphur 


16 


Tantalum 


73 


Technetium 


43 


Tellurium 


52 


Terbium 


65 


Thallium 


81 


Thorium 


90 


Thulium 


69 


Tin 


50 


Titanium 


22 


Tungsten 


74 



Rb 

Ru 

Sm 

Sc 

Se 

Si 

Ag 

Na 

Sr 

S 

Ta 

Tc 

Te 

Tb 

Tl 

Th 

Tm 

Sn 

Ti 

W 






fJi-^JJ 
("JriJJ 



L^ 


P^J-" 


jT 


fjr^JLA- 


^S 


^-1^ 


I" 


(IliU 


^L- 


CjyuwAl 


>' 


fJiJJ^" 


V*"* 


fJWj 1 


«>" 


(^ 




fJUJ 5 




p^ 


J 


jj-UoS 



p* 



jU-j 



j c r'>b ) 



re 
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Uranium 


92 


U 


y. 


fji'bjd 


Vanadium 


23 


V 


li 


f^Lili 


Xenon 


54 


Xe 


S 


jjjj 


Ytterbium 


70 


Yb 


Ji 


fJsi-W 1 


Yttrium 


39 


Y 




pisJ 


Zinc 


30 


Zn 


t 


Ui-*>^" 


Zirconium 


40 


Zr 


? 


fjr^jj 
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